Hepatoprotective mechanism of silymarin: no evidence for involvement of cytochrome P450 2E1.
The involvement of the alcohol-inducible cytochrome P450 2E1 in the hepatoprotective mechanism of the plant flavonoid extract silymarin, and its main active component silybin, was investigated in isolated hepatocytes. Allyl alcohol toxicity, associated lipid peroxidation and GSH depletion was efficiently counteracted by silymarin (0.01-0.5 mM), and at higher concentrations by silybin. Cell damage by t-butyl hydroperoxide was also prevented by silymarin and silybin, but less efficiently. However, the covalent binding of the acetaminophen intermediate, formed via P450 2E1, was unaffected by addition of the flavonoids. Silybin did not influence microsomal 2E1-catalyzed demethylation of N-nitrosodimethylamine. Neither did demethylation of N-nitrosodimethylamine or aminopyrine by isolated microsomes affect the in vivo administration of silybin. Addition of silymarin or silybin to primary cultures of isolated hepatocytes did not prevent cell damage induced by exposure to the P450 2E1 substrate CCl4. In contrast, the mere presence of low concentrations (25-50 microM) of these compounds was found to inhibit cell attachment to the matrix and eventually resulted in cell damage. We conclude that contrary to earlier reports we found no evidence for an interaction of silymarin or silybin with cytochrome P450 2E1. This suggests that the antioxidant and free radical scavenging properties may account for most of the therapeutic effect of these compounds. The untoward effect of silymarin on cultured cells may have consequences when considering long-term prescription of this therapeutic agent.